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Abstract
Introduction: E-smoking has become a public health problem. The objectives of this study were to assess the prevalence of e-ci-
garette and tobacco cigarette use; to compare the patterns of smoking; to assess the attitudes and motivations for e-cigarette use.
Material and methods: All 1,700 students from Faculty of Medicine (Medical University of Silesia) were invited to questionnaire 
based cross-sectional study about the frequency and attitudes towards the use of traditional and electronic cigarettes.
Results: The data were obtained from 1,318 medical students (response 77.5%) aged 22.1 ± 2.2 years. Traditional tobacco 
smoked 18.1%, e-cigarettes 1.3% and 2.2% were dual smokers. The overall frequency of e-smokers was 4.9% among men and 
2.8% among women (p = 0.05). Compared to tobacco users in e-smokers duration of smoking was shorter (p < 0.001), the 
intensity of smoking was larger (p = 0.01), the number of e-cigarettes smoked daily was higher (p < 0.001). Dual smokers more 
frequently used tobacco cigarettes than e-cigarettes (p = 0.01) but smoked more e-cigarettes daily (p = 0.003). The choice of 
e-liquid depended on the flavour (50.0%), nicotine concentration (21.7%) and price (7.6%). No-nicotine e-cigarettes were used by 
6.5% smokers. Dual smokers more frequently chose e-liquids with high nicotine concentration (p = 0.01). Motivations leading 
to e-smoking were: quitting tobacco (58.7%), less harmful impact on health (43.5%) and the price (34.8%). E-smoking as safe for 
health was perceived by 6.0% of respondents (35.5% in e-smokers vs. 4.9% in non e-smokers; p < 0.001).
Conclusion: Among students of medicine, e-smoking is apparently less popular than smoking tobacco cigarettes. Respondents 
considered e-cigarettes to be harmful and addictive.
Key words: electronic cigarettes, smoking, nicotine, tobacco products, medical students
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Introduction
E-smoking (smoking of electronic cigarettes) 
is advertised in the media as a healthy alter-
native to smoking tobacco cigarettes [1]. In an 
e-cigarette device, the fluid (e-liquid) contains 
glycerine and/or propylene glycol and nicotine 
in different concentrations as well as flavouring 
substances. These are heated and generate an 
aerosol that is then inhaled by the user [1]. The 
prevalence of e-smoking differs across popula-
tions in Europe [2]. Because of the short length 
of time that e-cigarettes have been available, 
approximately 10 years, the long-term health 
effects of e-smoking are not yet known [1]. The 
emerging evidence indicates that the increasing 
popularity of e-smoking creates a potentially 
new challenge for public health [3, 4]. The 
World Health Organization (WHO) recommends 
a precautionary measure of limiting the sale of 
e-cigarettes to minors, as well as advertising in 
media [4]. 
The objectives of this study were to (1) assess 
the prevalence of e-cigarette and tobacco cigarette 
use among Polish medical university students; (2) 
compare the patterns of tobacco smoking and e-
smoking in this group; and (3) assess the attitudes 
and motivations for e-cigarette use.
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Material and methods
A survey was conducted between January 
and April 2016. All 1,700 students in the Faculty 
of Medicine at the Medical University of Silesia 
in Katowice (Poland) attending school in this 
time period were eligible. The questionnaire 
included 35 questions related to the frequency 
and attitudes towards the use of traditional and 
electronic cigarettes. The questions also addres-
sed safety concerns (health impact), smoking in 
public places, views regarding addiction, and 
the presence of respiratory symptoms as well 
as personal motivations behind e-smoking and 
smoking pattern. The questionnaire was validated 
in a pilot study where 54 students completed the 
survey twice, two days apart. Depending on the 
question and subscale, Cronbach’s alpha ranged 
between 0.72–0.92; the kappa coefficient ranged 
from 0.62 to 0.95. Participation in the study was 
voluntary and anonymous. The study protocol 
was reviewed and approved by the Ethical Review 
Board at the Medical University of Silesia, Poland.
Subjects were classified into one of four 
groups based on their smoking status: e-cigarette 
smokers only, tobacco cigarette smokers only, 
dual smokers (students who use both e-cigarettes 
and tobacco cigarettes), and non-smokers. The 
data was analysed with Statistica 10 Software 
(StatSoft, USA). Normality of distributions of 
continuous variables was assessed by the Shapi-
ro-Wilk test. Statistical significance of differences 
between continuous variables was analysed by 
the independent samples t-test or the Mann-
-Whitney U test if the assumptions for the t-test 
were not met. Distribution of categorical varia-
bles was shown by frequencies and proportions 
along with 95% confidence intervals. Statistical 
testing to compare between categorical variables 
was completed using the independent samples 
chi-square test. Statistical inference was based 
on the criterion p < 0.05. 
Results
Completed questionnaires were obtained 
from 1,318 medical students (response rate: 
77.5%). The average age of the respondents was 
22.1 ± 2.2 years (range 18–35) with no differences 
between males and females (p = 0.3). The gro-
up included more women than men (65.6% vs. 
34.4%), which reflects the sex distribution of the 
students of medicine at the University.
Frequency and distribution of smoking  
and e-smoking
The majority of the group (78.4%) were non-
smokers. Traditional tobacco smoking was decla-
red by 239 (18.1%) respondents while e-cigarette 
were used by 46 (3.5%) of the participants. The 
distribution of smoking differed (p = 0.02) be-
tween men and women, with a higher frequency of 
smoking of all types of cigarettes in men (Table 1). 
The overall frequency of e-smokers (exclusive 
or dual) was 4.9% among men and 2.8% among 
women and the difference was on the border of 
statistical significance (p = 0.05). 
Patterns of cigarette and e-cigarette use
Duration of smoking was shorter (p < 0.001) 
in e-smokers (2.5 ± 2.1 years) compared to tobac-
co smokers (3.8 ± 2.1 years). Among exclusive 
Table 1.  Frequency of tobacco smoking and e-smoking among students of medicine (Medical University of Silesia  
in Katowice, Poland)
Type of smoker Total 
n = 1318
% 
(95% CI)*
Women 
n = 865
% 
(95% Cl)
Men 
n = 453
% 
(95% CI)
p**
Tobacco cigarette 18.13
(16.15–20.31)
16.42
(14.10–19.03)
21.41
(17.88–25.42)
0.02
E-cigarette 1.29
(0.81–2.06)
1.04
(0.55–1.97)
1.77
(0.90–3.45)
Dual smoker 2.2
(1.54–3.14)
1.73
(1.05–2.84)
3.09
(1.85–5.12)
Non-smoker 78.38
(76.07–80.51)
80.81
(78.05–83.30)
73.73
(69.49–77.57)
*95% confidence interval; **results of Chi-square test
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Table 2.  Pattern of cigarette and e-cigarette use in dual smokers, among students of medicine (Medical University  
of Silesia in Katowice, Poland)
Dual users n=29
p**
Traditional 
n; % (95% CI)*
E-cigarette 
n; % (95% CI)*
Duration of smoking
   Less than 6 months n = 2; 6.9 (1.9–22.0) n = 8; 27.6 (14.7–45.7) p = 0.001
   6–12 months n = 3; 10.3 (3.6–26.4) n = 9; 31.0 (17.3–49.2)
   1–5 years n = 15; 51.7 (34.4–68.6) n = 12; 41.4 (25.5–59.3)
   Over 5 years n = 9; 31.0 (17.3–49.2) n = 0; 0 (0.00–11.7)
Frequency of use 
   Daily n = 20; 69.0 (50.8–82.7) n = 16; 55.2 (37.5–71.6)
p = 0.01   2–3 times a week n = 3; 10.3 (3.6–26.4) n = 4; 13.8 (5.5–30.6)
   Once a week n = 3; 10.3 (3.6–26.4) n = 2; 6.9 (1.9–22.0)
   Less than once a week n = 3; 10.3 (3.6–26.4) n = 7; 24.1 (12.2–42.1)
Cigarettes per day 
   1–5 n = 18; 62.1 (44.0–77.3) n = 13; 44.8 (28.4–62.5) p = 0.003
   6–10 n = 7; 24.1 (12.2–42.1) n = 5; 17.2 (7.6–34.5)
   11–20 n = 4; 13.8 (5.5–30.6) n = 3; 10.3 (3.5–26.4)
   Over 20 n = 0; 0 (0.00–11.7) n = 7; 24.1 (12.2–42.1)
*95% confidence interval; **results of Chi-square test
e-smokers (n = 17) the duration of e-smoking 
was less than 6 months  for 3 of subjects while   
4 smoked between 6 and 12 months, 9 persons 
smoked between 1 and 5 years, and only 1 smo-
ked for over 5 years. Among tobacco smokers 
(n = 239) the respective numbers of smokers were 
11, 24, 152 and 51 persons. 
The intensity of e-smoking was larger than 
the intensity of tobacco smoking (p = 0.01). Daily 
use of cigarettes was declared by 15 e-smokers 
compared to 114 of tobacco smokers; smoking 
2–3 times a week was declared by 1 e-smoker 
and 63 of tobacco smokers; and smoking only 
once a week by none of e-smokers and 17 of to-
bacco smokers. Smoking less than once a week 
was declared by 1 of e-smoker comparing to 
45 of tobacco smokers.
The number of cigarettes smoked per day was 
significantly higher (p < 0.001) among e-smokers 
(17.7 ± 8.7 cigarettes/day) compared to tobacco 
smokers (5.8 ± 5.3 cigarettes/day). Up to 5 cigaret-
tes per day was smoked by 172 of tobacco smokers 
and 2 of e-smokers; smoking 6–10 cigarettes per 
day was declared by 40 tobacco smokers and 2 of 
e-smokers; smoking 11–20 cigarettes was declared 
by 20 of tobacco smokers and 7 of e-smokers; 
smoking over 20 cigarettes per day declared by 4 
of tobacco smokers and 6 of e-smokers. Compared 
to traditional cigarettes, the use of e-cigarettes 
was associated with a larger intensity of the ha-
bit, in terms of daily smoking (OR = 8.1, 95%CI: 
1.8–35.9) and smoking more than 20 cigarettes 
per day OR= 31.6 (95%CI: 7.8–128.6). 
Among 29 dual smokers, the duration of 
e-smoking (1.63 ± 1.6 years) was significantly 
(p < 0.001) shorter compared with tobacco 
smoking (4.42 ± 2.35 years), as shown in Table 
2. Dual smokers more frequently used tobacco 
cigarettes than e-cigarettes (p = 0.01) but they 
smoked more e-cigarettes per day (10.7 ± 9.3 
vs. 6.6 ± 4.7 cigarettes; p = 0.003). 
The respondents reported that the most 
common places to buy e-liquid are mall stands 
(41.3%), tobacco stores (23.9%) and popular 
shop networks (17.4%). The choice of a specific 
e-liquid depended on the flavour (50.0%), nicoti-
ne concentration (21.7%) and price (7.6%). With 
regard to nicotine content (categories: 0 mg/mL, 
less than 8 mg/mL, 8–16 mg/mL and over 16 mg/
mL) e-smokers used e-liquid with a nicotine 
concentration between 8 and 16 mg/mL most 
frequently (47.8%). Almost one-third (30.4%) 
used e-liquid with nicotine content less than 
8 mg/mL. High-nicotine e-cigarettes (over 16 mg/
mL) were used by 4.3% of respondents. Only 6.5% 
of e-smokers used e-liquid without nicotine and 
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Figure 1. Motivations behind e-smoking among students of medicine (Medical University of Silesia in Katowice, Poland)
10.9% did not pay attention to the content of 
nicotine in the e-liquid. Sub-analysis comparing 
exclusive e-smokers and dual smokers showed 
that dual smokers more frequently chose e-liquids 
with higher nicotine concentration (p = 0.01).
Motivation behind e-smoking
An attempt to quit tobacco smoking was 
the most frequently reported factor leading to 
e-smoking (58.7%), followed by the perceived 
less harmful impact on health (43.5%), and the 
price (34.8%). All reasons analysed in the study 
are shown in Figure 1. Only 11.3% of e-smokers 
indicated that they would recommend the use 
of e-cigarettes to others, while almost half of e-
smokers (48.7%) would not recommend the use 
of e-cigarettes to others. 
Opinion about e-smoking in public places
Only 6.0% of subjects believed that e-smo-
king is safe for health and that opinion was shared 
by 35.5% of e-smokers and 4.9% of subjects who 
do not use e-cigarette (p < 0.001). Furthermore, 
when asked how safe e-cigarettes are, 20.0% of 
e-smokers believe that the habit is completely safe 
for health, and 80.0% believe that e-smoking is 
safer than tobacco smoking. Among those, who 
do not smoke e-cigarettes, the corresponding fi-
gures were 9.5% and 85.7%. Of the respondents, 
83.5% believe e-smoking results in addiction. Of 
all the respondents, 57.3% believe that e-smoking 
should be banned in public places. However, only 
16.2% of e-smokers support e-smoking prohi-
bition in public places, compared with 58.7% of 
those who do not smoke e-cigarettes (p < 0.001). 
All opinions analysed in the study are shown in 
Table 3.
Discussion
The results of our study showed that e-
smoking is not a frequent habit among students 
at the School of Medicine in Katowice, Poland. 
Only 3.5% of responders smoke e-cigarettes and 
that figure can be compared with 18% of tobacco-
smokers in the study group.
In recent years, e-smoking has gained po-
pularity and is being viewed as an emerging 
public health challenge. In 2012, the European 
Eurobarometer publication showed that young 
people from Central and Eastern Europe were 
characterized by the relatively high prevalence 
of e-cigarette usage [2]. According to this exper-
tise, the frequency of any use of e-cigarettes was 
34.3% in Czech Republic, 31.1% in Bulgaria, 
31.3% in Poland, 31.0% in Hungary, 22.3% in 
Estonia, and 22.2% in Romania, in comparison 
to the average level of 20.3% for the whole Eu-
ropean Union. Evidence regarding permanent 
e-smoking is not widely known. Recent findings 
showed that in Czech Republic, current e-ciga-
rette use was declared by 9.5% of responders, 
and among Polish adolescents, current e-smo-
king increased from 5.5% to almost 30% between 
2010 and 2014 [5–7].
Our findings cannot be easily compared with 
the figures obtained from the general population 
because of the specific composition of the study 
group. However, another Polish study showed 
that 4.4% of medical students and 12.4% of non-
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Table 3. Opinions about e-smoking among students of medicine (Medical University of Silesia in Katowice, Poland)
Total
n = 1309
% (95% CI)*
E-smokers
n = 45
% (95% CI)*
Non e-smokers
n = 1264
% (95% CI)*
p**
E-cigarettes’ safety for health
   Yes 6.0 (4.8–7.3) 35.5 (23.2–50.1) 4.9 (3.8–6.2) 0.000001
   No 77.1 (74.8–79.3) 42.2 (28.9–56.7) 78.4 (76.0–80.5)
   No opinion 16.9 (14.9–19.0) 22.2 (12.5–36.2) 17.5 (15.4–19.6)
Possibility to becoming addicted to e-cigarettes
   Yes 83.5 (81.4–85.4) 80.0 (66.2–89.1) 83.6 (81.5–85.6) 0.00008
   No 3.9 (3.0–5.1) 15.6 (7.7–28.8) 3.5 (2.6–4.6)
   No opinion 12.6 (10.9–14.5) 4.4 (1.23–14.8) 12.9 (11.1–14.8)
Level of e-cigarette addiction
   The same as traditional cigarette 63.2 (60.3–66.0) 30.5 (18.0–46.8) 64.3 (61.3–67.1) 0.00004
   Lower than traditional cigarette 26.6 (24.0–29.3) 58.3 (42.2–72.8) 25.5 (22.9–28.2)
   Higher than traditional cigarette 10.1 (8.5–12.1) 11.11 (4.4–25.3) 10.1 (8.4–12.1)
E-cigarettes’ usage in public places
   Allowed 42.6 (39.9–45.3) 83.7 (70.3–91.8) 41.1 (38.2–43.5) 0.00008
   Prohibited 57.3 (54.6–60.0) 16.2 (8.1–29.9) 58.7 (56.0–61.4)
*95% confidence interval; **results of Chi-square test
medical students currently use e-cigarettes [8]. In 
Hungary current e-cigarette usage was declared 
by less than 1% of medical students [9].
An interesting observation from our study is 
that the number of students who simultaneously 
use both types of cigarettes (dual smokers) is 
larger than the number of exclusive e-cigarette 
users, particularly in men. Moreover, dual smo-
kers use a larger number of e-cigarettes compared 
to tobacco cigarettes and prefer liquids with a 
higher concentration of nicotine compared to 
exclusive e-smokers. What is also important 
is that the majority of e-smokers, even if they 
believe that e-cigarettes are safer than traditio-
nal cigarettes, are convinced about addiction to 
e-cigarettes. 
Available evidence regarding the relation-
ship between e-smoking and tobacco smoking is 
inconsistent [10–12]. Some findings suggest that 
e-smoking can be an effective tool to aid smoking 
cessation, with the overall smoking cessation rate 
reaching 13% [11, 12]. Another study showed 
that after starting e-smoking, dual users reduced 
the number of traditional cigarettes by half [13]. 
In our study, the percentage of daily smoking is 
much higher among exclusive e-smokers than 
among conventional smokers. In the case of dual 
smokers, the frequency of daily tobacco cigarette 
use is higher than the daily use of e-cigarettes at 
69.1% and 55.0%, respectively. These results are 
comparable to the results from studies performed 
in a group of Polish adolescents, proving that 
dual users reach for both types of cigarettes more 
often than single product users [6, 14]. This could 
possibly result from a stronger addiction in this 
group. American data showed that most e-smo-
kers (45.4%) used e-liquid with a nicotine concen-
tration of less than 8 mg/ml, and only 2.8% were 
nicotine-free e-smokers. Our study revealed that 
high concentration of nicotine use (8–16 mg/mL) 
was reported by 47% of e-smokers whereas only 
6.5% of e-smokers used nicotine free e-liquids. 
This result confirms another observation from 
Poland that dual users prefer e-liquid with a 
higher nicotine concentration [14]. In long-term 
e-smokers, a decrease in nicotine content can be 
compensated by an increased amount of e-liquid 
consumed per day [15]. These findings hamper 
a view concerning the use of e-smoking as an 
effective tool in smoking cessation.
The most common reasons to start e-smoking 
were willingness to reduce or quit tobacco smo-
king as well as the financial and health reasons. 
Our findings correspond with other data from 
Central and Eastern Europe [5–8]. Also, the report 
by the 2015 Eurobarometer identifies a will to 
reduce or stop smoking tobacco and the ability to 
smoke in public places as the two most frequent 
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motivations to use e-cigarettes, with 67% and 
44% respectively [16]. This view could, at least 
in part, reflect media advertising which suggests 
that e-cigarettes are a safer alternative to tobac-
co cigarettes and will help to quit smoking. Our 
study revealed other factors as well. More than 
one-fourth of e-smokers (28.3%) decided to start 
e-smoking because of the unique flavours of the 
vapour created by e-cigarettes. Furthermore, for 
one-half of e-cigarette users, the flavour was the 
most important factor in choosing an e-liquid. In 
general, e-smokers believe that e-cigarettes are 
safer that traditional cigarettes [5, 7, 9]. Moreover, 
dual smokers admit that dependence on e-ciga-
rettes is lower than dependence on traditional 
cigarette [13].
Our study targeted a specific group that has 
better than average health awareness potentially 
resulting in a healthier lifestyle. For example, the 
prevalence of tobacco smoking in Poland among 
young adults is around 24–34% and among stu-
dents of medicine it is 14–18% [7, 8, 17]. A similar 
direction of this difference is also apparent for 
e-smoking. This is why the results of our study 
cannot be generalized to whole population. Ho-
wever our findings add to the epidemiological 
description of an emerging public health problem. 
Another limitation of this study is the restriction 
to medical students in one geographical area, 
without comparison with other populations of 
students of medicine or with non-medical stu-
dents. In this study we also did not ask about 
the past use of e-cigarettes and focused only on 
current e-smokers. Nevertheless, our study is 
characterized by a large sample size of the group 
and a high response rate. 
Conclusions
Among students of medicine, e-smoking 
is not a frequent habit and it is apparently less 
popular than smoking tobacco cigarettes. An 
analysis of the pattern of e-cigarette use indicates 
that the percentage of smokers smoking daily is 
definitely higher among e-smokers as compared 
to people smoking normal cigarettes. A high per-
centage of dual users, 10.8% of the total number 
of tobacco cigarette smokers, can possibly mean 
that e-cigarettes are used as an additional source 
of nicotine and not necessarily they are treated as 
means to quitting smoking. E-smoking as a new 
and more and more popular source of nicotine 
has already become a public health concern and 
should become a subject to proper health policy 
measures.
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